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What Is Claimed Is 



A compound having the formula: 

O 
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Hf 



or a pharmaceutical]^ acceptable salt or hydrate thereof, 
wherein 

n is an integer from 0 to 3 ; 

X is selected from the group consisting of -S-, 
-O-, -NR- and - CH 2 - ; 

R x and R 2 are edch independently selected from the 
group consisting of -H, -OR, -SR, -NRR, N0 2 , -CN, -C(0)OR, 
-C(0)NRR, -C (NR) NRR, trihalomethyl, (C^-Cg) alkyl, substituted 
(C 1 -C 6 ) alkyl, (C 2 -C 6 ) alkenyl, substituted (C 2 -C 6 ) alkenyl, 



(C 2 -C 6 ) alkynyl, substi 
substituted (C 5 -C 20 ) ary 
substituted 5-20 membe 
substituted (C 6 -C 26 ) ar; 
and substituted 6-26 m< 
or R a and R 2 



tut 



id hd 
lalk^s 



)eri 



p 2 -C 6 ) alkynyl, (C 5 -C 20 ) aryl, 
membered heteroaryl, 
oaryl/ (C 6 -C 26 ) arylalkyl, 

membered heteroarylalkyl 
heteroarylalkyl ; 
together are -CH 2 - (CH 2 ) m -CH 2 - , 
where m is an integer from 01 to 6; 

each alkyl, alkenyl, alkynyl, aryl, alkaryl, 
heteroaryl or alk-heteroaryl I substituent is independently 
selected from the group consisting of -OR, -SR, -NRR, -CN, 
-N0 2/ -C(0)OR, -C(0)NRR, -C(S]NRR, -C (NR) NRR, halogen and 
trihalomethyl ; and 

each R is independently selected from the group 
consisting of -H, (C^Ce) alkyl, (C 2 -C 6 ) alkenyl, (C 2 -C 6 ) 
alkynyl, (C 5 -C 20 ) aryl, 5-20 membered heteroaryl, (C 6 -C 26 ) 
alkaryl and 6-26 membered alk-theteroaryl . 

with the provisos that (i) when n is 1 or 2 and X 
is -CH 2 -, R ± and R 2 taken together are other than 
- CH 2 - CH 2 - CH 2 - CH 2 - ; and (ii) the (compound is not cyclo (Pro-Ala) , 
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cyclo (Pro-ValO , cyclo (Pro-Leu) , cyclo (Pro-homoLeu) , cyclo (Pro- 
lie) , cyclo (Pno-His) , cyclo (Pro-Phe) , cyclo (Pro-D-Phe) , 
cyclo (D-Pro-Phfe) , cyclo (Pro-Tyr) , cyclo (Pro-Trp) , cyclo (Pro- 
Lys) , cyclo (ProVArg) or cyclo (Pro-Asp) , where all amino acids 
are in the L- configuration unless otherwise specified. 

2. The compound of Claim 1, wherein X is -CH 2 -. 

3. The combound of Claim 1 # wherein n is 1. 

4. The compound of Claim 1, wherein carbon 3 of the 
2 , 5 -diketopiperzine \ring is the S configuration. 



15 



5. The compound of Claim 4, wherein carbon 6 of the 
2 , 5 -diketopiperzine mng is the S configuration. 



6 . The compc 
2 , 5 -diketopiperzine 



>ui 



rip 



)f Claim 1, wherein carbon 6 of the 
le S configuration. 



20 7 . The compoi 

together are -CH 2 -CH 2 - 



of Claim 1, wherein R a and R 2 taken 
-CH 2 -CH 2 -CH 2 - or - CH 2 - CH 2 - CH 2 - CH 2 - CH 2 - . 



25 



30 



8. The compound\of Claim 1, wherein: 
R 2 is -H; 

R 2 is -CH 2 -R S/ \ -CH 2 -CH 2 -R 5 or -CH 2 -CH 2 -CH 2 -R 5 ; 

R 5 is phenyl, \imidazolyl other than imidazol-2 -yl , 
indolyl other than indol-\3-yl, -SR 6 , -OR 6 or -NHR 6 ; and 

R 6 is -H, (Cx-A) alkyl, (C 2 -C 6 ) alkenyl # (C 2 -C 6 ) 
alkynyl, -C(NH)NH 2 or -C(SUNH 2 . 

9. The compound of \ Claim 8, wherein R 5 is N-imidazolyl , 
-SR 25 or -NHR 25 and R 25 is -H\ (Ci-C 6 ) alkyl # -C(NH)NH 2 or 
-C(S)NH 2 - 



35 
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rmaceutical composition comprising a compound 
1 and a pharmaceutical ly acceptable 
rier or diluent . 

12 . \ A method of treating a neurological disorder or CNS 
injury, said method comprising the step of administering to a 
subject an effective amount of a compound having the formula: 





R 2 and r^ 2 
group consisting oi 
-C (0) NRR, -C(NR)NRI 
substituted (Ca-Cg) 
(C 2 -C 6 ) alkenyl, (C 2 - 



35 



r a pharmaceut\ically acceptable salt or hydrate thereof, 
wherein : 

n is W integer from 0 to 3 ; 

X is Selected from the group consisting of -S-, 
0-, -NR- and -CI 

are each independently selected from the 
-H, -OR, -SR, -NRR, -N0 2 , -CN, -C(0)OR, 
trihalomethyl , halogen, (C a -C 6 ) alkyl, 
lkyl, (C 2 -C 6 ) alkenyl, substituted (C 2 -C 6 ) 
6 ) alkynyl, substituted (C 2 -C 6 ) alkynyl, 
(C 5 -C 20 ) aryl, substituted (C 5 -C 20 ) aryl, 5-20 membered 
heteroaryl, substituted 5-20 membered heteroaryl, (C 6 -C 26 ) 
alkaryl, substituted \C 6 -C 2 6) alkaryl, 6-26 membered alk- 
heteroaryl and substituted 6-2 6 membered alk-heteroaryl , 

or R 2 and R 2 \taken together are -CH 2 - (CH 2 ) m -CH 2 - , 
where m is an integer fVrom 0 to 6; 

each alkyl, alkenyl, alkynyl, aryl, alkaryl, 
heteroaryl or alk-heteroaryl substituent is independently 
selected from the group consisting of -OR, -SR, -NRR, -CN, 
-N0 2 , -C(0)OR, -C(0)NRR, \c(S)NRR, - C ( NR ) NRR , halogen and 
trihalomethyl ; and 

each R is independently selected from the group 
consisting of -H, (C a -C 6 ) alkyl , (C 2 -C 6 ) alkenyl, (C 2 -C 6 ) 
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alkynyl, \ (C 5 -C 20 ) aryl, 5-20 membered heteroaryl , (C 6 -C 26 ) 
6-26 membered alk-heteroaryl . 



'he method of Claim 12 , wherein the neurological 
order is caused by brain or spinal cord trauma. 

14 . The method of Claim 12 , wherein both carbons at 
positions 3 and 6 of the parent bicyclic 2 , 5-diketopiperazine 
ring are in the S configuration. 

15. The method of Claim 12, wherein X is -CH 2 - . 

16. The method of Claim 12, wherein n is 1 . 



15 17. The method of Claim 12, wherein said compound is 

selected from the group consisting of: 





0 
(4a) 




(la) 
S O 





HN, 



O 
(6a) 
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S8 . The method of Claim 12 in which said compound has 
the following structure: 



19 . The /faet^hod of Claim 12 in which said compound has 
the following &\ 




20. The method of Cl^vlm 12 in which the 
neurodegenerative disease is Vlzheimer 1 s disease . 

21. The method of Claim 12 in which said compound has 
the following structure: 
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The method of Claim 13 in which the CNS injury is 
stroke . 



23. A method of enhancing cognitive function, said 
method comprising the step of administering to a subject an 
effective amount of a compound having the formula: 




or a pharmaceutically acceptable salt or hydrate thereof, 
wherein : 

n is an integer from 0 to 3 ; 

X is selected from the group consisting of -S-, 
-O-, -NR- and - CH 2 - / 

R x and R 2 are each independently selected from the 
group consisting of -H, -OR, -SR, -NRR, -N0 2/ -CN, -C(0)0R, 
-C(0)NRR, - C ( NR ) NRR , trihalomethyl , halogen, (C^-Ce) alkyl, 
substituted (Ci-C 6 ) alkyl, (C 2 -C 6 ) alkenyl, substituted (C 2 -C 6 ) 
alkenyl, (C 2 -C 6 ) alkynyl, substituted (C 2 -C 6 ) alkynyl, (C 5 -C 20 ) 
aryl, substituted (C 5 -C 20 ) aryl, 5-20 membered heteroaryl, 
substituted 5-20 membered heteroaryl, (C 6 -C 26 ) alkaryl, 
substituted (C 6 -C 26 ) alkaryl, 6-26 membered alk-heteroaryl and 
substituted 6-26 membered alk-heteroaryl, 

or R x and R 2 taken together are -CH 2 - (CH 2 ) m -CH 2 - , 
where m is an integer from 0 to 6/ 

each alkyl, alkenyl, alkynyl, aryl, alkaryl, 
heteroaryl or alk-heteroaryl substituent is independently 
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selected from the group consisting of -OR, -SR, -NRR, -CN, 
-N0 2 , -C(0)OR, -C(0)NRR, -C(S)NRR, -C(NR)NRR, halogen and 
trihalomethyl ; and 

each R is independently selected from the group 
5 consisting of -H, (Ci-Cg) alkyl # (C 2 -C 6 ) alkenyl, (C 2 -C 6 ) 
alkynyl, (C 5 -C 20 ) aryl, 5-20 membered heteroaryl, (C 6 -C 26 ) 
alkaryl and 6-26 membered alk-heteroaryl . 




24. The method of Claim 23, wherein the cognitive 
10 function is memory. 

25. The method of Claim 23, wherein both carbons at 
positions 3 and 6 of the parent bicyclic 2 , 5 -diketopiperazine 
ring are in the S configuration. 

15 

26. The method of Claim 23, wherein X is -CH 2 - . 

27. The method of Claim 23, wherein n is 1 . 

20 28. The method of Claim 23, wherein said compound is 

selected from the group consisting of: 




(la) (2a) (3a) 
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30. The method of Claim 23 in which said compound has 
the following structure: \ 



5 



31. The method of Claim 23 in which said compound has 
the following structure: 




cl 10 



15 



20 



25 



32. The method of Claim 23, wherein said compound is 
administered following acute or chronic brain injury. 



33. A compound having the formula: 



and 





or a pharmaceutical ly acceptable salt or hydrate thereof, 
wherein: 

*ger from 0 to 3 ; 

?d from the group consisting of -S-, -O-, -NR- 



n is an/ 
X is s^ 
■CH 2 - ; 

R 3 and\ R 4 aJp^-ea^Jn independently selected from the group 
consisting o^-H, -CN, -C(0)OR', -C(0)NR ! R', -C (NR 1 ) NR 1 R 1 , 
trihalomethyl, jCx-Ce) alkyl, substituted (Ql-Cg) alkyl, (C 2 -C 6 ) 
alkenyl, substituted (C 2 -C 6 ) alkenyl, (C 2 -C 6 ) alkynyl, 
substituted (C 2 -C 6 ) alkynyl, (C 1 -C 6 ) aryl, (C 5 -C 2 o) substituted 
aryl, 5-2 0 membe»red heteroaryl, substituted 5-2 0 membered 
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heteroaryl, (C 6 -C 26 ) arylalkyl, substituted (C 6 -C 26 ) arylalkyl, 
6-2 6 membered heteroarylalkyl and substituted 6-26 membered 
heteroarylalkyl , 

or R 3 and R 4 taken together are/-CH 2 - (CH 2 ) P -CH 2 - , where p is 
an integer from 0 to 6; 

each alkyl, alkenyl, alkynyl , / aryl , arylalkyl, heteroaryl 
and heteroarylalkyl substituent is independently selected from 
the group consisting of -R ! , -OR 1 /, -SR 1 , -NR ' R 1 , -CN, -N0 2/ 
-C(0)0R , / -C(0)NR'R', -C(S)NR'R'/ - C (NR 1 ) NR 1 R 1 , 
-NR 1 -C(NR' ) -R 1 , -NR 1 -C (NR 1 ) -OR 1 / -NR 1 -C(NR' ) -SR' , 
-NR 1 -C (NR 1 ) -NR 1 R 1 , halogen and /trihalomethyl ; and 

each R ! is independently selected from the group 
consisting of -H, (Cx-Cg) alkyA, (C 2 -C 6 ) alkenyl, (C 2 -C 6 ) 
alkynyl, (C 5 -C 20 ) aryl, (C 6 -C 2 J arylalkyl, 5-20 membered 
heteroaryl and 6-26 memberecy heteroarylalkyl, 

with the proviso that when n is 1; X is -CH 2 -; and one of 
R 3 or R 4 is -H; then the otMer of R 3 or R 4 is not: 



2 0 where R 10 is 

is -H and R 1X is -CF 3 , 
halogen. 



<10N 



N 



T0 2 or a halogen and R ai is -H, or R 10 
i>r R 10 and R ia are each independently a 



34. The compound of Claim 33, with the proviso that 
25 when n is 1; X is -<2H 2 -; and one of R 3 or R 4 is -H; then the 

other of R 3 or R 4 is not -CH 2 -R I! , where R" is selected from the 
group consisting of imidazol-5 -yl , imidazol-5-yl independently 
substituted with c/ne or more -CF 3/ trihalomethyl, -N0 2 or 
halogen groups, 2/, 4-dihalo- [1H] -imidazol-5-yl and 
30 2,4-diiodo- [1H] -£midazol-5-yl . 

35. The compound of Claim 33 in which X is -CH 2 - . 



35 



36. The compound of Claim 33 in which n is 1. 



-114- 



CAl - 208973.1 



# 



37. The compound of Claim 33 in which one of R 3 or R 4 is 



-H. 



38, The compound of Claim 33 in which at least one of R 3 
or R 4 is (Cl-Cs) alkyl, (C 2 -C 6 ) alkfenyl or (C 2 -C 6 ) alkynyl . 

39. The compound of Claim/38 in which X is -CH 2 - and n is 



10 



40. The compound of ClaAm 38 which is Compound 9b. 



15 
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41. The compound of Claim 33 in which R 3 and R 4 , taken 

together, are -CH 2 - (CH 2 ) p -Cf^- , where p is an integer from 0 to 
6. 

42 . The compound ol/ Claim 41 in which X is -CH 2 - and n is 



43 . The compound hi 
group consisting jot Coj 



Claim 42 which is selected from the 
ind 10b and Compound lib . 



44 . The compound of Claim 33 in which one of R 3 or R 4 is 
-H and the other is selected from the group consisting of 
-(CH 2 ) c OR ! , -(CH 2 ) C SR/ and -(CH 2 ) c Ri 2/ where c is an integer from 

25 1 to 3 , R 1 is as previously defined and R 12 is (C 5 -C 20 ) aryl, 
substituted (C 5 -C 20 )/ aryl, 5-20 membered heteroaryl, 
substituted 5-20 membered heteroaryl, (C 6 -C 26 ) arylalkyl, 
substituted (C 6 -C 2 i) arylalkyl, 6-26 membered heteroarylalkyl 
or substituted 6y2 6 membered heteroarylalkyl, 

30 with the proviso that R 12 is other than imidazol-5-yl , 

imidazol-5-yl independently substituted with one or more -CF 3 , 
trihalomethyl, /-N0 2 or halogen groups, 2 , 4-dihalo- [1H] - 
imidazol-5-yl and 2 , 4-diiodo- [1H] -imidazol-5-yl . 



35 45. Th^ compound of Claim 44 in which R 3 -H; R 4 is 

selected from the group consisting of -(CH 2 ) C OR 20 and 
(CH 2 ) C SR 20 , jwhere c is an integer from 1 to 3 and R 20 is 
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selected from the group consisting of 
alkenyl and (C 2 -C 6 ) alkynyl . 



■C 6 ) alkyl, (C 2 -C 6 ) 



46. The compound of Claim 45 wWich is selected from the 
5 group consisting of Compound 7b and yCompound 8b. 

47. The compound of Claim 44/ in which R 1 is -H or (Ci-C 4 ) 
alkyl and R 12 is pyrazolyl or indolyl . 

10 48. The compound of Claim /4 7 which is selected from the 

group consisting of Compound 12jb and Compound 13b. 
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49. The compound of Claim 33 in which R 3 is -H and R 4 is 
-(CH 2 )i-R 2 i, where i is an intyeger from 0 to 4 and R 2 i is a 
moiety which acts as a free/radical trap or inhibitor of NOS . 



20 



25 



50. The compound 
free- radical trap whi^h is 
of di - t -butyl - hydroxypheny ] 
tocopherol, 2, 3 -dihy/dro-/5 ■ 
benzofuran-3-yl, a n\i 



.aim 49 in which R 21 is a 
sleeted from the group consisting 
3 , 5-di-t-butyl-4-hydroxyphenyl, a 
Jdroxy-2 ,2,4,6,7 -pentamethyl 
.oxo-isoquinolyl and 



2 , 4-dioxo-isoquinol-3- 

or R 21 is an inhibitor of NOS which is selected from the 
group consisting of /NR 22 -C (NR 22 ) -R 22 , -NH-C (NH) -R 22 , 
-NR 22 -C (NR 22 ) -SR 22/ -NR 22 -C (NH) -SR 22 , -NR 22 - C (NR 22 ) -NR 22 R 22 and 
-NH-C (NR 22 ) -NH 2/ where each R 22 is independently selected from 
the group consisting of -H and (C!-C 3 ) alkyl. 



30 



51. The compound of Claim 50 which is selected from the 
group consisting of Compounds lb, 2b, 3b, 4b, 5b and 6b. 



52. The ^compound of Claim 33 which has the structural 
formula : 
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NH O / C(0)NH 2 



wherein n, X, R 3 and R 4 are as /previously defined. 
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A compound having the formula : 



10 
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A- (CH 2 ) r -SVS- (CH 2 ) r -B 

or a pharmaceutical ly acceptable salt or hydrate thereof, 
wherein : 

-S-S- represents a disulfide bridge; 

each r is independently an integer from 1 to 6; and A and 
B are each independently se/Lected from the group consisting 
of: 



O 




N' 



HN. 



0 



J — NH O C(0)NH 2 



wherein: 

each n, whicl/ may be the same or different, is an integer 
from 0 to 3 ; 

each X, whi^fch may be the same or different, is selected 
20 from the group consisting of -S-, -0-, -NR- and -CH 2 -; 

R 4 is selected from the group consisting of -H, -CN, 
-C(0)0R, -C(o/nrR, -C(NR)NRR, trihalomethyl, halogen, (^-Cg) 
alkyl, substituted (C^Cq) alkyl, (C 2 -C 6 ) alkenyl, substituted 
(C 2 -C 6 ) alkenyl, (C 2 -C 6 ) alkynyl, substituted (C 2 -C 6 ) alkynyl, 
25 (C 5 -C 20 ) ar;#l, substituted (C 5 -C 20 ) aryl, 5-20 membered 

heteroaryy, substituted 5-20 membered heteroaryl, (C 6 -C 26 ) 
arylalkyl/ substituted (C 6 -C 26 ) arylalkyl, 6-26 membered 
heteroarylalkyl and substituted 6-2 6 membered heteroarylalkyl ; 
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R 2 is selected from the group consisting of -H, -OR, -SR, 
-NRR, N0 2 , -CN, -C(0)OR, -C(0)NRR, -C/NRJNRR, halogen, 
trihalomethyl, (Ci-C 6 ) alkyl, substituted (Ca-C 6 ) alkyl, (C 2 -C 6 ) 
alkenyl, substituted (C 2 -C 6 ) alkenyl/ (C 2 -C 6 ) alkynyl, 
substituted (C 2 -C 6 ) alkynyl, (C 5 -C 20 )/ aryl, substituted (C 5 -C 20 ) 
aryl, 5-20 membered heteroaryl, substituted 5-20 metnbered 
heteroaryl, (C 6 -C 26 ) arylalkyl, substituted (C 6 -C 26 ) arylalkyl, 
6-2 6 membered heteroarylalkyl anA substituted 6-26 membered 
heteroarylalkyl ; 

each alkyl, alkenyl, alkyAyl, aryl, arylalkyl, heteroaryl 
and the group consisting of -R, -OR, -SR, -NRR, -CN, -N0 2 , 
-C(0)0R, -C (O)NRR, -CMS) NRR, /-C (NR) NRR, -NR-C (NR) -R, 
-NR-C(NR) -OR, -NR-C (NR) -SR, /-NR-C (NR) -NRR, halogen and 
trihalomethyl ; and 

each R is independently selected from the group 
consisting of -H, (Cx-C 6 ) Alkyl, (C 2 -C 6 ) alkenyl, (C 2 -C 6 ) 
alkynyl, (C 5 -C 20 ) aryl, (C 6 -C 26 ) arylalkyl, 5-20 membered 
heteroaryl and 6-26 membered heteroarylalkyl. 



2 0 54. The c^mpoun^ 

each n is 1. 



>f Claim 53 in which each X is -CH 2 



and 



25 



55. The! compound of Claim 53 in which R 2 and R 4 are 
independently ^s^fected from the group consisting of -H, (C 2 -C 6 ) 
alkenyl and (C 2 -c/) alkynyl. 



56. The compound of Claim 53 which is Compound 14c. 

57. A pharmaceutical composition comprising a compound 
30 according to claim 33 and a pharmaceutically acceptable 

excipient, carrier or diluent. 
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58. The pharmaceutical composition of Claim 57 in which 
the compound is selected from the group consisting of 
Compounds /lb, 2b, 3b, 4b, 5b, 6b, 7b, 8b, 9b, 10b, 12b, and 

13b. 
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59. A pharmaceutical composition comprising a compound 
according to Claim 53 and a pharmaceut/cally acceptable 
excipient, carrier or diluent 

5 60. The pharmaceutical composition of Claim 59 in which 

the compound is selected from the cyroup consisting of 
Compounds 14c , 15c, and 16c. 

61. A method of treating aJ neurological disorder or CNS 
10 injury, said method comprising yche step of administering to a 
subject an effective amount of/ a compound according to Claim 
33 . 
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62 . The method of Claim 61 in which the neurological 
disorder is caused by brain or spinal cord trauma. 



63 . The method of <£laim 61 in which the cognitive 
function is memory. 



2 0 64. The metho/ 

administered follow 



5laim 61 in which the compound is 
Vacute ,or chronic brain injury. 



25 



65 . The methop of Claim 61 in which the compound is 
selected from the group consisting of Compounds lb, 2b, 3b, 

4b, 5b, 6b, 7b, 8b, 9b, 10b, 12b, and 13b. 



30 



66. A metWod of treating a neurological disorder or CNS 
injury, said method comprising the step of administering to a 
subject an effective amount of a compound according to Claim 
53 . 



67. The method of Claim 66 in which the neurological 
disorder is/ caused by brain or spinal cord trauma. 



35 68. /The method of Claim 66 in which the cognitive 

function/is memory. 
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69. The method of Claim 66 in which tja& compound is 
administered following acute or chronic >tfrain injury. 



10 



15 



70. The method of Claim 66 jkfi which the compound is 
selected from the group consi^ing of Compounds 14c, 15c, and 

16c. 



71. The compo[Ljj? 
- (CH 2 )i-R 2 3, where 



moiety which acjfe^s as a free-radical trap or inhibitor of NOS 




Claim 1 in which R x is -H and R 2 is 
/an integer from 0 to 4 and R 23 is a 



72. "pne compound of Claim 71 which is selected from the 
group consisting of Compounds 11a, 12a 13a, 14a, 15a and 16a. 
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